Airway injury during emergency transcutaneous airway access: a comparison at cricothyroid and tracheal sites.
Oxygenation via the cricothyroid membrane (CTM) may be required in emergencies, but inadvertent tracheal cannulation may occur. In this study, we compared airway injury between the tracheal and CTM sites using different techniques for airway access. Anesthesiologists performed 4 airway access techniques on excised porcine tracheas. The techniques were 1) wire-guided (WGT), 2) trocar (TT), 3) needle cannula (NCT), and 4) surgical-scalpel with endotracheal tube (ST). Participants performed each technique at both the CTM and tracheal sites. Specimens were assessed for injury. Injury was observed in 8 of 40 and 27 of 40 specimens at the CTM and tracheal sites, respectively (P < 0.001). Injury was more frequent at the tracheal site compared with the CTM in both the TT and ST groups (P = 0.02) but not for the NCT and WGT. The rank order for any injury at the tracheal site was ST (9 of 10) = TT (9 of 10) > WGT (6 of 10) > NCT (3 of 10) (P = 0.02, highest versus lowest), whereas there was no difference in injury at the CTM. The rank order for posterior injury at the tracheal site was TT (9 of 10) = ST (9 of 10) > WGT (5 of 10) > NCT (2 of 10) (P = 0.005, highest versus lowest). The rank order for penetrating injury at the tracheal site was ST (6 of 10) = TT (6 of 10) > WGT (2 of 10) > NCT (1 of 10) (P = 0.057, highest versus lowest). There was no difference in the incidence of lateral, superficial, or perforating injuries among sites and techniques. Fractures were more common at the tracheal site (15 of 40 vs 0 of 40, P < 0.001) and differed by technique. The rank order of fracture incidence at the tracheal site was ST (6 of 10) > WGT (5 of 10) > TT (4 of 10) > NCT (0 of 10) (P = 0.011, highest to lowest). Compression of >50% was seen in 10 of 40 vs 28 of 40 (P < 0.001) specimens at the CTM and tracheal sites, respectively. The rank order of compression of >50% of airway lumen for both sites was TT > ST > WGT > NCT (P = 0.03, P < 0.001, CTM and tracheal sites, respectively, highest versus lowest). Airway injury and luminal compression were more common at the tracheal site than at the CTM. The ST and TT were associated with the highest incidence of injury. This has implications for emergency airway access in cases in which it may be difficult to accurately identify the CTM.